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(R':H. Na. K, CH 3 , C 2 H 5 ; FT.OH, /XQ^Jf OCH 3 . OC 2 H s )j 

[»#£2] ft^(l)tC^Stl*3.-v HJSA^JC, ft^5£(2)&tf(3) 
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CH 

CH 2 )z 

CH, z= 35 



(3) 



[f*S3] R¥*&#-?-*;tf 10000 £300000 ©leffl-CfeSfp 
[ff^^4] fb^(4){C^1-, 3-tKD^i/-5-(4-7;^nft7 
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S— (CH 2 )x — CHg— CH 2 — C— OH 
x=1-7 (7) 



{1U Rttr/xO^i^-, CN. N0 2 . COOR', S0 2 R" 

(R':H. Na. K, CH 3 . C 2 H 5 ;R":OH. /\aV>|f, OCH 3 . OC 2 H s )j 
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-j-O— CH— CH— C^— 
CH 2 )x 




x = 1-7 



(1) 



fiU Rl*r/\py>l^^-^ CN> N0 2 . COOR\ S0 2 R" 

(R':H. Na. K„ CH 3 . C 2 H 5 ;R":OH. /\ny>Jg^f , OCH 3 . 0C 2 H 5 )J 
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y = 0-8 



|CH 2 )z 

CH, z= 3,5 
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{IU Rttr/\P>r>lS^-, CK N0 2 . COOR\ S0 2 R" 

(R':hL Na. K. CH 3 . C 2 H 5 ; R":OH, / \U*fyW^- , OCH 3 . OC 2 H 5 )J 
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S— (CH 2 )x — CH— CH 2 — C— OH 
X =1-7 (7) 



{1U Rlil"/\n>f>Jgi^ CN. N0 2 . COOR\ SO z R" 

(R':H, Na, K. CH 3 , C 2 H 5 :R":OH. /\P¥>J1^, OCH 3 , 0C 2 H 5 )J 
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lit 1 8 ] 

O 

r 11 

-j-O— CH— CH— C 
CH 2 



S 




[3t*^2 6] SMK£&#*/:i- K : E^X(Pseudomonas)JgJCM'tSlt^ 
ft$)^S^4 2 5tf)V^*lfrfCfB^tf)#&„ 

[ft^2 7] gf4Wi/^-h^t^-f3iJ7^ YN 2 jfc(Pseudo 
monas cichorii YN 2 ; F E RM B P-7 3 7 5), i/a.— K^^X • 5 1 3 U 
T-Y H 4 5$KPseudo monas cichorii H4 5, FERM BP-7 3 7 4), i/ 
a-F^t^ • ^xyt->f P 1 6 1 $KPseudo monas jesseni i PI 6 1, F 
ERM B P-7 3 7 6)CD^?tltf 1 O &± 0> 1* T? & £ , Iff 2 6 tC|B«©^ 

[0 0 0 1] 
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[0 0 0 2] 

P178-197(1995)) 0 3 tl ^ CD *° U V- te|«<7) ^ 5> y V £ iWfSUc, 

[0 0 0 3] 

tc 50 -r 5 ffl & $ ti T £ fc . 
[0 0 0 4] 

[1]£?\ 3-H Kn*S/»|*(J£<T, 3 HB £«&1-)£«C&£t-£J£gelftfi8 
[0 0 0 5] 

(a) 3 HB h 3-H Kn^rS/WW(JKT3 H V) &-£t?fc<Z> 

4f =g¥ 6-1 5 6 0 4 7-1 4 3 5 2 8-19 

2 2 7 ; #r*W 5-7 4 4 9 2 

(b) 3HBi:3-t K0Jri/A^if>i(«T3 HHx)^tltffl 

5-9 3 0 4 9 &tf#|fi?¥ 7-265065 



ffi!I#2 002-3019177 



#2001-057145 



(c) 3 HB t4-t Kn^ri/Ii(«T4 HB)&^t(D 
#i¥9-l 9 1 8 9 3 #^fg 

mwkmm 2642937-^ 

Appl. Environ. Microbiol, 5 8 (2 ) ,746 (1992) 

-*;h^?)ft5PHA, BP*>, Tusual PHAj T?fe«5„ 
[0 0 0 6] 

fcPHA Tunusual PHAj £ £ #SBft£ 

[0 0 0 7] 

(a) 7in;H% L < 

Makromol. Chem. , 1 9 1 , 1957-1965 (1990) &t>*Macromolecules, 2 4 , 5 
256-5260(1991) (Ctt, 5-7i^§f H^lli: IT, S/ a - K=Et^ l/* 
^9 >X (Pseudomonas oleovorans) ^ 3 -t KD^ri/-5-7i-Jl/§Ii$:a.C 

[0 0 0 8] 

Macromolecules, 2 9, 1762-1766(1996) fCtt, 5 -( 4 ' - h U )b) ^MM £S 
f hit, 2/3.— ^" l/^*J^^>X (Pseudomonas oleovorans)^ 3 -H 

Kn*i/-5-(4'-h'j^)f|Lil:anv h i: LT-£tfP ha 

[0 0 0 9] 
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Macromolecules, 3 2 , 2889-2895 (1999) fC &, 5 -( 2 ' , 4 ' -i/— h n 7 x — 
^)nf i^iSt It, 5/3- K^-*"* >f Utftff^>;*(Pseudomonas oleovo 
rans)#3-fc Kndp2/-5-(2" , 4 ' -5>^ h D 7 x W^Bfc&tf 3 -fc FDdp 
S/-5-C4'-- hn7x^;i/)^ISf5:i->y h £ IT^tlPHA $r^Si"-5> ^ h 

[0 0 10] 

(b)7x7 *2/g:&l/< tt^oas^M^Sr-^tft)© 

Macromol.Chem. Phys. , 1 9 5, 1665-1672 (1994) {C l£, ll-7x;^i/7 
>f^J>SS!?:lS^Lt, 2/3.— K^f-X U;f"JK9 > X (Pseudomonas oleov 
orans)#3-fcl F n dp */- 5 - "7 x 7 dp 2/^®E£ 3 -H Fn dp 2/-9 -7 x dp 2/ 7 
P H A nzK U V- Ztam-tZ Z £ ifim& £ tiT s „ 
[001 1 ] 

#fF^#H2 9 8 9 1 7 5#lCli, 3 -fc Fa dp 5/, 5-^77^071; 
dp2/)^># / X- h (3 H 5 (MFP)P)i--y 3 -fc Fn dp2A 5-( 

^7;i/tn7i;^fi/)^>^;x- h(3 h 5 (dfp)p)^--v h^&s* 

^/K'Jv-, 4>&< iit)3H5(MF P) Pan*/ Sfe5V^J3 H 5 (D F P) Pa 
; 2/3- K ; E-^^JilS:Mv^fet^flH(Z)JKU v-©IS3g«feJCW-rs»W^M^$ 
2i©7>yiI^fiilfe7x;^r>>S?:tjO^'j7-$:^t5it^ 

[0 0 12] 

[0013] 

Can. J. Microbiol. , 4 1, 32-43(1 995 Polymer International ,39,205 
- 213(1996) iZit. 2/3— F^-^X ^L/^-^<^ > 7 (Pseudomonas oleovorans) 
ATCC 29347 2/ 3 - F=B^7 7°^ (Pseudomonas putida)KT 2442 
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tt&JB^T, % >mtp-i/T J 7x j dri//\^+^>i?licv^tip-- buy x. 

^E^VNti p-- h n 7x j *ri/'\*-y-y&% : £ ; 7-21 y h t 

LT^tf PHA0)£jg##£;!5;flTV^ o 
[0014] 

[0015] 

£ S fiff 22 & ff & *3 n T V * £ „ 
[0 0 16] 

MxJfMacromolecules, 3 1, 1480-1486 (1996) Journal of Polymer 
ScienceiPart A:Polymer Chem istry, 3 6 , 2381-2387(1998) & if T*te, W 

[0 0 17] 

£-g-frP H A£>-£j&M£ It, Macromolecules, 3 2, 8315-8318(1999) 
Tl£, S/a— K^-J-:* ^^^(Pseudomonas putida)27N Ol^ftUl-^^ 7 x 7 

^rS/W^Bft&aset U 3-b: Kn*i/-5-f t7x; 3f S/^m^&tf 3 -ti Fa 
[0018] 
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®Hfc^£*iJMU MM J; U t^iHgtwMVN 3 -t: Kn^i/7;i/*>i$:^'J v- 
[0019] 

[0 0 2 0] 

^xmnm^mux gf=. 0 *mBcDmmit&>To>mvx&z> 0 

[0 0 2 1] 
[0 0 2 2] 
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o 



O— CH— CH 



CH 2 )x 





x = 1-7 



(1 ) 



§L Rltr^nfism*. CN„ N0 2 , COOR\ S0 2 R" 

(R':H. Na, K. CH 3 . C 2 H 5 :R":OH. MP^fflK^ OCH,. 0C 2 H 5 )J 



[0 0 2 3] 

mmit^mv&^>, it^(6)vm^n^b-(4-yji^-u^^y^j 

[0 0 2 4] 
[it 2 0 ] 




[0 0 2 5] 

$ <bfC, m(7)^Sft5ft^«S:'>)5:<i:ti--ajSW±^ifi*T?« 
[0 0 2 6] 
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lit 2 1 ] 



\ o 

y— S— (CH 2 )x— CH— CH— C— OH 
/ X =1-7 (7) 

liU Rf*r/\py>Jg^- N CN. N0 2 , COOR', S0 2 R" 

(R':H, Na. K. CH 3 . C 2 H 5 ;R":OH, / \D?l/!5+ , OCH 3 , 0C 2 H 5 )J 

[0 0 2 7] 

jKU^^h>S:*tf^«ltfiTf«^»S:«#-r*XS(xei)i:, rtUcM<, it 

&n*&timmtp*e. xm T?##sft;MK£#j&35Ki&#*sxg(xg2)fc 

[0 0 2 8] 
[0 0 2 9] 

T, 3 H F T PxV) & ttf«itf tf & L, fb^(4)7?^StlS3- 

n Kn#i/-5-(4-7^Dft7i;^i/)§|[S|ar»j/ h fc-^tuKll n Kn 

[0 0 3 0] 
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Ut 2 2 ] 



0— CH— CH 



° i 

I— C-rh 



S 




F 



(4) 



[0 0 3 1 ] 

, 3HFTPxB) &<£tim%LtpT*m%.®*mmL. it¥^(5)VB2tlZ>3- 
M Fn^^-4-(4-7MDft7i;^i/)ft7i;^i/Ilfi-'y 

[0 0 3 2] 
[ft 2 3 ] 




(8) 



[0 0 3 3] 



1 9 
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[ft 2 4 ] 



O 




[0 0 3 4] 
[0 0 3 5] 
[0 0 3 6] 

^igifia^^StlSfcCQ'r&So iSPHACR^-fltt 10000-3000 
00 

[0 0 3 7] 

©-Mil LTli, K^*(Pseudomonas)MJC«^*tt£ft##W r fetl* 
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o £ ^fC#L < i4*tf*/a-K?t^-f3iJ7^ YN 2ft (Pseudomon 
as cichorii Y N 2 ; FERM B P-7375), - K^tX • f 3 'J 7-f H 4 

5 ^(Pseudomonas cichorii H45. FERM B P-7374), i/a.— K^E^X • i/ 
i^y-fe-^ P161$c(Pseudomonas jessenii P 16U FERM BP -7376)$^ 

JC*KS4xTfe»;, 1 -3 7 1 8 6 3#jC|H*3tlTV^5«*ftTfe« 



[0 0 3 8] 

aTiCYN2f, H45|fc&tf P161^Co^T<2M£mt\ 
<YN 2*fc<J!)83*«rtt«> 

(i)«a*s*«M£R 

SI, 0.8/imX1.5~2.0/im 



(2)£3S¥«J'ffift 
* # 9 - if 

O/F^i 



mm 
mm 

mm 
mm 
mm 
mm 
mm 
mm 



■m) 



2 1 
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King*sB^T*<D^£igjt£:Rgtt 
Tween80©in*^«¥ 

* nutrient agarig^n n £ X#y -f*? y # T^fef £ 3 £ -e^J^ Q 



(3)HKj*ffcffi 
D-7>r.h-Jl/ 



<H45m(Dm^m^.m> 

( 1 )7£«^M;fC 



0.8/tmX1.0~1.2/im 
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4 %NaCl-£-<Z)£W 



N-r-fe^^-D-^i/n-y-^ > :&§-f£ 



MM 
fete 
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di-u y^m 

V my mi- h'J^A 



Gift 



<p i6m(DM¥&rtiM> 

O.6/1 mXl.5~2.0/t m 



(2)£3l^tfH4® 

£ # 9 - If 

O/F^i 

King' sB^^-T^^^fe^ 



Gift 



2 4 
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L-7-7 \L J -~7 




















y ^ a 




n-# 7" y >^ 




7 ti° > 




di-y y^m 




tiLyn-r h y 









[0 0 3 9] 

ft^fttt, *SMfi&&y o.oi%^e> i %(w/v), 3gfc#£L<ii o.o2%*^ 0.2 
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itmwmmizttLT 3 %uTiz-tz>zttf<&mx&z> a 

[0 0 4 0] 

igmmmmmtLTit, mn^z^xv^by. m^^t^-ot^mmm 
*M^&z.t.ifiasm*3bv. jstc mm. TCAm^cDtprnmnLx^^m 
mm. *v^«TCAig»^e>3eK:isi8*v>Li±2aie<z>^fc^HiiStcj:»j#e, 

[0 0 4 1 ] 

iOi/*n:/Bk Of^tyuyWi^&ynym. 

[0 0 4 2] 

[0 0 4 3] 
[0 0 4 4] 
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(w/v), ^tC$f£L<& 0.2%fr£ 2%0)SI'&T?-^f LTV*5£fc#M£ 
[0 0 4 5 ] 

[0 0 4 6] 

jg (c^*t- s is (xs 2 ) & ff * e> 

[0 0 4 7 ] 

5-40-0, ^^L<tt 20-35X2, 3£fC$f£ L < 20X2 30X3S^*^^T^ 
[0 0 4 8] 
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[0 0 4 9 ] 

mmm(m±&. t>^_^a&, mm&fttzm. ^wfo&mnmmiz&mi&m 

[0 0 5 0] 

#38 w - # a tc m v * m&mm (m 9 © m& * « t fc ^ -r „ 

[0 0 5 1] 
[M 9 i&jft] 

Na 2 HP0 4 6.2g 

KH 2 P0 4 3.0g 

NaCl 0.5g 

NH 4 C1 l.Og 
(igi&l U y h;i/*, PH 7 . 0) 

f £ 0 . 3% (v/v) -T 5 * -5 . 

[0 0 5 2] 

-h'JDSii:1.5 ;MgSO 4 :3.0 ; 
MnSO 4 :0.5 ;NaCl:1.0 ;FeSO 4 :0.1 ; 
CaCl 2 :0.1 ; CoCl 2 :0.1 ;ZnSO 4 :0.1 ; 
CuSO 4 :0.1 ; A 1 K ( S 0 4 ) 2 : 0. 1 ; 
H 3 BO 3 :0.1 ; Na 2 MoO 4 :0.1 ;NiCl 2 :0.1 

(mm i u y h/nt», ph7.o 
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ft 5. M/U£, IR^ft©««Sf#^e><Z)PHA(Z)iaJRJCtt, $tS*T&fc>ftT^5 
[0 0 5 3] 

ft5=fo©-e&&v\ 0 

[0 0 5 4 ] 
[0 0 5 5] 

[H«J] 

mmrni) FTPxvA^i 

raoP^Jg^^^atC, 240mL(Z)^7KT-fe h >£Aft, ^gfc^U^A 15.20g( 
0.11mol)S:JD^., M#HMTT-J|#Lt 0 Z<DmmZ3Vfc-t b V V J* 9.00 
g(0.06mol), 4 -^;i/^-n^>if y^-^-JV 8.97g(0.07mol) $r^Dx.T, 
§i#B^TT-f»bfc„ HlC, 5-^n^§f»xf^ 12.55g(0.06mol) 
Srfltl*., 65°C, 18B#^MiML£ 0 
[0 0 5 6] 

tt**U ffiS^tf) 5-(4-7MDf^-7x; 3f >0^5p^x^-;i,£ 14.78g(#;** 

D7^77^ RiMS»(GC-MS, &«tQP-5050, EljglCiSGC- 

MSfcT-*Jfc 93.55%)) 
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[0 0 5 7] 

i± r & <D MfrftMKfo £ ff & o o 

[0 0 5 8] 

14.78g£x# 7 -;i/-7K( 1 : 9 (V/V))M^?S 300m 

[0 0 5 9] 

0.1mol/Life^*^TO2L^{C^^, i£JK&l±* 

itsitt^uifjifc. iiT?#e>4xfeiKi3;fttt, K^do^tcfcyffiseu, 

[0 0 6 0] 

3 ^7:-f#^tlfeffiS^O 5 -(4 -7MDft7i 7 3r £/) ^Bfttt, ^*<D|»X 
[0 0 6 1 ] 

r3T*»<o*ife 5-(4-7;ptnft7i; S/)^m$tf>JK*&, 9.02g-e& 

[0 0 6 2] 

*fc> S-^n^^gfcx^giin? 65.9%T?&ofc. 

[0 0 6 3] 

F T-NMR: Bruker D P X400 

1 h=4oomhz 

M1:CDC1 3 

reference : * -v bi°^ 'JltATMS/CDClg 



mi£#2 002-3019177 



#2001-057145 



□ 

[0 0 6 4] 

[0 0 6 5] 
[ft 2 5 ] 



J 




[0 0 6 6] 



Ml 'II-NMR7^» h M^fe^gj 1 #Bfl) 



Chemical shift 
(ppm) 








1.65 


2 


m 


d 


1.76 


2 


m 


c 


2.36 


2 


t 


b 


2.87 


2 


1 


e 


6.99 


o 


m 


hj 


7.34 


2 


m 


g,k 


8.40—12.00 


1 


br 


Oil 



[0 0 6 7] 

5-(4-7MDft7i; )^fim«PHA4i|^ 

fc'T*PHAS:58(3gLfe«fS:#W r *(^ij|S«2~8) 0 
[0 0 6 8] 

sKU^^"h> 0.5%, FTPxVA 0.1%tmM9^i 200mLfC, 

• fa'J T-T • YN 2j$£ ffilU 30°C\ 125 * h □ - */#T?iBti*8 

3 1 ffill#2 002-3019177 
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[0 0 6 9] 

w^BMSSS*!^ h & 20mL^ D n^jVMcliSL, 60°CT* 20fWJf£PL 
TPHA£ttffiL£ 0 M$t£?Lg 0.45 ^ m<Z)* y V J -XMM L 

> HlCifcJ8(B#£®JKUTK£fgg6LTPHA & 86mgf#fe 0 
[0 0 7 0] 

[0 0 7 1 ] 

, ^MPHAii3-n Kn^i/-5-(4-7;i/tnft7i;Jpi/)§fi$:=E;7 



[0 0 7 2] 



lit 2 6 ] 




(1 0) 



[0 0 7 3] 



3 2 
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[*2] 

Chemical shift fgftit 31 
(ppm) 
1.86 
2.52 
2.82 
5.26 
6.95 
7.30 

[0 0 7 4 ] 

Vh^77^ — KiMSt(GC-MS, EI£S)T#*fU P 

[0 0 7 5] 

C ; *y-HLC-8220, 77^ A ; JfcV- TSK-GEL SuperHM-H, ^ 
:^nn^A, tff'j ^ VyWM-)\Z «fc »JfFflffLfcjg^ Mn = 95600, Mw = 2 
91300 T*&o7c„ 



[0 0 7 6] 



2 


m 


d 1 


2 


tTl 


h 1 


2 


m 


c 1 


1 


m 


r. 1 


. 


in 


h 1 J 1 


2 


m 


K 1 ,k 1 
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960mg/L 
430mg/L 
44.8 % 



14.2 % 

0.0% 

0.0% 

0.0% 

0.0 % 

0.0% 



3-tKp^vr-7j^ 



3-hKn^v--5-(4-7yU7t-p-j L >j-73Ly^-x)^^:B! 85.8 % 

[0 0 7 7] 

3 ] 

tfV<Zfb> 0.5%, FTPxVA 0.1% £ £-g-frM9^i& 200mLlC, S/a-K 

^■^^ • ^nu r>r • h45«c*««l, 3o°c, i25x hn-^/^-essa^«Lfe 

[0 0 7 8] 

h£ 20mL*nn3ft;i/-Mc!»«u 60°c-e 20 ^r^m#b 

, HCftM©*£®JRLTj££f£*iLTPHA£: 44mg^£ 0 
[0 0 7 9] 

#P)tlfcPHA(l f SlC^o t ^ ^ ; U t/^ S:ft^ o fet, #**nvh^ 
^7^f — SIMSSKGC-MS, EI&)T*##rL, PHA^E 

milZB-tMV. SiPHAtt3-tKDdri/-5-(4-7;i/tDft7x; 

b) i^isis £: ^ / h LT^tf, ft 3*3; ( i ojtuans phat 

[0 0 8 0] 



3 4 
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[5S4] 

M4 •>A-K--e^-X-^-: | , ; 7'l'-H 15 m '.^PHA'JcM 



mit&mmm 7io mg /L 

#!Jv— 220mg/L 

^^fe^M/ffigfcgStt 31.0% 

3-tKn=Jr>gg^ 7.5% 

3-kKo^>^rf->ff£ 0.0% 

3-tKn^>^^>-|gf 0.0% 

3-tKa^rv^>g§ 0.0% 

Q0% 

S-tk'v^i/h'r'-t^m 0.0 % 



3-bKa^rv--5-(4^-7/U :frr3^— / j./^ v) £^g£ 92.5 % 
[0 0 8 1 ] 

/KU^yh>0.5%, FTPxVA 0.1%££-g-frM9iM 200II1UC, i>zx- 

k^e^-x • fnu r-r • p i6i ffizmmi,* 3o°c. 125* hu-v 

[0 0 8 2] 

^(OaW^l/^h?: 20mL^ nn*;i/ A (C«U 60°C7? 20B$fl9&f#L 

, HtCtfc^OO^^HUKLTK^^LT P H A£ 45mg*ffc 0 

"7 4 IiMifi(GC-MS, ^^QP-5050, EI&)T?##fU PHA€7 

. ^5(c^-tiiU> ^MPHAii3-H Ka^ri/-5-(4-^;i/^-n^7f-7^7 

[0 0 8 3] 
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[31 5 J 

=£5 ->^— K^-t-x-v^y-tr.-'r-Piei HcJ£.fc5PHAdk£ 



filEfiitl 975mg/L 

225mg/L 

w-Y-i&mmm/mte&Mmm 26.2% 

3-tKo*v»ftft 0.5% 
3-fc|*p^>'^r1h>"B& 0.0% 

0.4 % 

3-tKn^->7**>St 0.4 % 

3-tKn^->K^>S§ 0.0 % 

3-fcKn4f~>K7 f -fc>'I& 0.0% 



3-bKn=frv-5-<4- y/UTr-p-f-j-^jiy-V-^)^^:^ 9B.7 % 

[0 0 8 4] 

5 ] 

0.5%, FTPxVA 0. 1% £ £ #t?M 9 fgift 200mL{C, > =l 
- • f 3'J7>f • YN 2«5lffilb, 30^0, 125* h □ - ? /3"«lft^ 

*Lfe 0 72^^, »#&5ft4>#l|K:J:»JIBJKU 0.5%, FT 

PxVA 0.1%&-£t?, SiiS(N H 4 C 1) ftVM^J 9 ®«S 200mLlC#!»i» L 

T, HIC, 30°C, hn-^/^T*ig^#Lfe 0 48^^, 

[0 0 8 5] 

Z.(D$H%g$ZM'<l'V h £ 20mL(Z)? □ Ufr)l<UiZMMl>. 60°C 7? 20^r^^f# 

3£»CifciR©*S:iaJRLrK^««b , rPHAS: 180mgftfc„ 
[0 0 8 6] 

^7>f — IIM^i(GC-MS, .fe^QP-5050, EI?£)7?##rU PHA^B 
7c 0 ^6{C^fil*J, ^IPHAH 3 HFT PxVSr^y V-n.- h £ LT 
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[0 0 8 7] 

me] 





1630 mg/L 




900 mg/L 




55.2 % 








0.5 % 


3- 1 K c ^ v^^^-th^g^ 


0.8 % 




6.6 % 




11.8% 




3.7 % 




6.5 % 


3-tKp^rv'-5-(4-^yu>rp-/-^-7 3 i/^-»^^:i$ 


70.1 % 



[0 0 8 8] 

mmm e ] 

0.5%, FTPxVA 0.1%££-g-frM9 Jgi& 200mUC, S/a. 
- • f^'JT^ • H45$c£*fiKU 30°C, 125* h P - ? 

L7c Q 72^^#, S^^^^tCj; UEJJRU D-^bn-* 0.5%, FTPx 
VA 0A%Z*£t>\ mmm(N H A C I) Z^t&^M 9 200mUc:gMl<T 
, 35tC, 30°C, 125* l>D-^/Mi§#tfc„ 48B#r*m Sft£5g4>#it&C 

[0 0 8 9] 

r<7^£§££i^i^y h £ 20mL©^nn*;i/A}:ilL, 60°c-e 20^wmf# 
ITPHA&iffitfco fi&m?&$:?l1I 0.45^ m©* y-fyyy j )l*-T:mi& 

M(cM<Z)^$:IlIiiXL-Tm^^LTPHA$: 169mg#£ 0 
[0 0 9 0] 

77>f — I1MSS(GC-MS, .fe^QP-5050, EI&)-e##rU PHA^E 
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tc.o milzBirm*). ^MPHAli, 3 HFTPxV£^E bilLT 
[0 0 9 1 ] 

[*7] 



1445mg/L 

^'Jv-Kfll 840mg/L 

58.1 % 

3-tKB*'>»» 10.6 % 

3-tKndf-->^af-Hi->^ 0.7 % 

3-fcKn d fv / 7 f #>'6£ 14.9 % 

3-tKP^f ^K^Vfijf 3.8 % 

3-bKP#'>K7 ? -fe>8fc 5.0 % 



3-b Faty-5-(4-7^taft7xy^y)gfSg 57,3 % 
[0 0 9 2] 

D-^Ol/H-X 0.5%, F T PxVA 0.1%h £-g-frM9igi& 200mUC, 1/ =l 

- K^ef-* • m u r-f • PieiffizmML, 3o°c, 125X h n-^/^-r^^ 
#L7c Q 72^r^, Mft1tm<bfrMiz& UEURU D-^;m-* 0.5%, FT 
PxVA 0.1%£-g-fr, ^^^(NH 4 Cl)$r^^^VMVI9^^ 200mL(C#^?§ L 

t, jsfc 3o°c, i25x h i^mm.^m^tc. ^mr^ m^^m^m 

[0 0 9 3] 

LTPHAIiffiLfe. »ffi$t£?LS 0 . 45 mCD * > > 7 ^ ;b # - T?iliS 

3SJC«:JR©*«:iajRLTHStt«LTPHAS: 143mg|#7c 0 
[0 0 9 4] 
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77^ — fIM^S(GC-MS, fti$Q P-5050, ElS0T-##fU PHA=E 

fc 0 *8iC^t-aU, ^^PHAli, 3 HFTPxV^^yT-n.-'y h <h L T 
£tf, ffc3*5£(l 0)1f^tl*PHATf*6»i:«!SISSnfe. 
[0 0 9 5] 

[*8] 

3?8 vtl— K*^-v r ^v/-tr-- Y-P161 WctcJ:5PHA^jS 



tftttftfttt 1105mg/L 

XV-r-ltmm* 715mg/L 

fflJ^-fejftgig/ffftftflfeai: 64.7% 

3-fcKn=*v'j&ife 0.0 % 

3-tKP3rv-^=5r-9->-8£ 0.7 % 

3-tKodf->^^>-^ 5.3% 

S-tKc^f-v-x*^ 12.2% 

S-tKodf-v-KT-^^S^ 2.9% 

3-tKp#>'K7 f -fe^llE 3.8% 



[0 0 9 6] 

#UC 4-(4-7;i/tDft7x;^r>»iS?:^^-{?PHA41i$:©« 

6PHAS:J5(3iLfe«S:Ptf*(IIJIS«8~l 8). 
[0 0 9 7] 
[2S*«8] 

0.5%, FTPxBA 0. 1% £ fe-^tfM 9 200mUC, >>o. 

-F^t^'fn'JT^' YN2i&iil, 30-0, 125* hn-*/#T?lS3fti& 
#L£„ 96B$fl9$L Bfr&JS^lKtCiyiajRL, 0.5%, FT 

PxBA 0.1%£^ti\ ^3gag(NH 4 COS:-g-*3B;VMVI9^% 200mUC|?!BiB U 

t, jgtc 3o°c, 125* 72^ra«, mfoz&foftM 

[0 0 9 8] 
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> JS(CM(Z)^$:I1I1RLTK^^LTPHA$: 64mg#£ 0 
[0 0 9 9] 

FT -NMR: B ruker D P X400 
^IMMS: 1 H=400MHz > 13 C = 100MHz 

<isi^> m^mm-- l H. 13 c 

MI:CDC1 3 

reference :3f-y bf ^ U i?f A TMS/CDClg 

^H-NMR, 13 C-NMRX^ Ml/f 1 -?- h ^ tl € tlH 4 , 0 5 {C, ^£(Z)|0j 
5£^£3t9, ^ 1 0 Iz^ft^tiB-to 
[0 10 0] 

[*9] 



9 'H-NMR^^^IvKriJ'^^ 



Chemical shift 








(ppm) 








2.59 


2 


m 


cl 


3.03 


2 


m 


bl 


5.22 


2 


quint 


dl 


6.96 


2 


m 


gl.il 


7.35 


2 


m 


fljl 



[0101] 
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mio] 

Ml 0 13 C-N M R 7s ^ 7 h ;H"lAHlr'i ^ 



Chemical shift 






(ppm) 






37.4 


. 

s 


li] orcl 


38.0 


s 


h 1 or c 1 


69.4 


s 


dl 


J 16.0 & 116.3 


(I 


tfl.il 


129.8 & 129.8 


(1 


cl 


132.7 & 132.8 


d 


Iljl 


160.7 & 163.1 


<! 


hi 


168.7 


s 


a] 



[0 10 2] 

HAt'feSIi:^fg$ti^ 0 £ 7c?#6*l7c P H Ate, NMRi:iJ3-tKn^f 
^-4-(4-7jWDft7i; ^iy)^©^^ v-nr.^ h £ 79.5 mol%^- 

[0 10 3] 
[ft2 7] 

e4 (CH 2 ) 4 

f3 CH_ m4 CH, 

e3 (CH 2 ) 2n , :fn=0 ^ 3 14 CH 

e3 CH 2 k4 CH 

d2CH. O d3 CH 2 O d4 CH, 0 




d bl c2 b2 c3 b3 c4 b4 

(1 1) 



[0104] 

£7c, H^tlfe P H A©^I$:^>/N S - 5 x- >> 3 > 7 n Y h 7*7 7 ^ -( 
GPC ; iKV-HLC-8220, 7J^A;^y- TSK-GEL SuperHM-H, 
;*nn*;i/A, sKU X^UymmiZ&VWmLfeUg:. Mn=19800, M 

4 1 2002-3019177 
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w=41500 f&ofco 
[0105] 

mmm 9 ] 

D-^;i/=r-^ 0.5%, FTPxB A 0.1%£&-£t?M9JgMfi 200mUC, 2/ a 
-H >: Et^-f2'Jr^-H45ft$:ffiiL> 30°C, 125X h n - * 

ufc. 96mm&. mfczmfofrmiz&vmML. D-jom-* 0.5%, ftpx 

BA 0.1%£-^fr, ^it^(NH 4 Cl)£-g-£&^M9ig:f£ 200mUC|fM L T 

, Mic 30'c, 1257. hn-^/^T*^SR^*Lfeo 72B#fi5it S8#&384MNfctc 
<fc»J0JRU ^^^7-;bfCT-^^LT^M^Lf- 0 
[0106] 

-O&j&SSES^ h £ 20mL?nn/ft;i/AtC!»$fU 60°CT? 20B£figiff#L 

* HtC«fcJR<D*&|glJRUTJIS^«LTP HA5:4 mgffc, 
[0 10 7] 

flfcPHAtt, NMRiy 3-fc: KD^ri/-4-(4-7;i/tnf t7i;^i/)ISj 
h£ 78.9mol%^tf3h*<t)A>ofeo 

[0 10 8] 

[H»J1 0] 

D-^;i/=2-X 0.5%, FT PxB A 0.1%h £-g-frM9^i& 200mUC, S/n 
- K^^-x • i/'iyti^ • P 161 U 30°c, 125 xbn-2/ftx*m 

m&mCit. 96 n#ng^, m<bzmMMiz&ymmb, D-?>n-* 0.5%, 

FTPxBA 0.1%fe-£tf, g*S(NH 4 Cl)«:-&£&V\M9i&ifi 200mLlCSJH! 
?gLT, jgtC, 30 °C, 125 7vhn-7/^iM#Lfc a 72 BITO, SttS: 

[0109] 

20mL^ □ O^jVACligL, 60 °C 7? 20 B£raJt# 
ItPHA&lffiL/fc, ttffiSt&aS 0.45 /tmffl^>7"7>7^^-T'ii 
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it> 5SlCifcJft©#&0JKLTH£tt*LTP H A & 6 mgffc. 
[0110] 

4x£PHA&, NMR i'J 3-tl Kn dp2/-4 -(4 n^^r? x. J 
h 5: 73.4 mol%-£fr3£#fc>j^o fc„ 

[0111] 

[HJfeM l l ] 

tfV^by 0.5%, FTPxBA 0.1%fc^M9^i 200mUC, J/a- 
Km-fnur-f ' YN2«&iSU 30 °C, 125* Nn jBSiig 

#Lfe 0 48^r^^> stt&SM^jiiic * ytmnxu t^n^Bft^hu *a 0.5% 

, FTPxBA 0.1%&-g-ti\ g|t^(NH 4 Cl)£#£&^M9igifc 200mUC# 
1ILT, 30°C, 125* hn-^/^tii^tlfe 0 47B£i^, 

outlet U BJKU * y -/WCT-flM*LT#*gffc«Lfc. 
[0 112] 

h£ 20mL^ n D frJlMzmM U 60°CV 20ETOJff#L 

, 3SlCtfcJR©*S:iajRLTJCS««iUTPHA* 70mg#£„ 

£P HA&, NMRi'J 3-tl Fn^ri/-4-(4-7;i/tnft7x;^ri/)iS!© 
^;7-l--y h£ 65.7mol%-£tfCl£#;b^ofco 
[0113] 
1 2 ] 

^U^^h> 0.5%, FT PxB A 0.1% £ £-£tfM 9 igJfi 200mUC, 
F^EtX-f 3'J7^f • H45«c5:ttlb> 30°C, 125* h n - * /#*CjB!i*SHI L 
feo 48B$fTO. 8^ J: UiaiRU tf;i/lf>iftf- h 'J ?A 0.5%, F 
TPxBA 0.1%&-£tf, liig(NH 4 Cl)?:^t^^M9M 200mUCSiffl 
LT, JgfC, 30°C, 125* M3-*/#T?ig3ftJ&afcLfc. 47B£|g[&, 
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[01 14] 

£a>3Mg$fc«Kl/<5/ h& 20mL^ n n*;i/A{CMU 60°CT~ 20B#figjfJ$L 
TP H A£}fffffiLfc 0 #lffi?R£?L& 0A5/im(D*y7^y7j JlZ-X-mML 

, 3£fcifcJ8<&#£|giKLTK£f£&LTPHA&6mg?9fc. 
[0115] 

n^PHAli, NMRiy 3-fcl Kndfi/-4-(4-7MDf^7i; *i/)&Wl 
V>^J V-rL- y h £ 53.7mol%-£&3 fctffrfrofc. 
[0 116] 
[«M 1 3 ] 

jtfU^h;/ 0.5%, FTPxB A 0.1%££-g-&M 9 igifc 200mL(C, J/a- 
K^J* • i/nyt-J • P161#c&«SU 30°C, 125 XhD-^/^if^ 

#Lfc 0 48 ^r^, a»S:3S^nttc«fc»;iajRL, tr^t^gH-hutfA 0.5 

%> FTPxBA 0.1%&-£tf, 3MR(N H 4 C 1) S:^* & V*M 9 «jfi 200mLtC 
Siibt, Jglc, 30 tc, 125 x hn-*/#-eg!iiSatLfc. 47 ftftg, a 

[0 117] 

3ffl»8Ki^l/>yh?: 20mL? n njft;i/.MC!B$5U 60°CT* 20 B#RgHf# L 
TPHA£J{ffffiU£ 0 0.45# m<D* y y V 4 fr* -TfflKft L 

> 55JCj»JR©»S:iaJRUTSCa?tt«iLTPHAS:7mg#fc 0 
[0 118] 

JlfePHAte, NMRi»J3-t Kn#j/-4-(4-7^tnft7i;*«»Si 
(7)^;7-2^7 h£ 35.8mol%-£frCl£#;fcfrofc. 
[0 119] 

mmm 1 4 ] 
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^ ym~t b U >7A 0.5%, FTPxBA 0. 1% il £-^frM 9 igiffi 200mL 
(C, i/j.- •fn'JT^ • YN 2|fc£ffiaU 30°C, 125 ^hn-^/ 

[0120] 

dcMM^^Wy h£ 20mL^ □ D*;i/ A (C?MU 60°C T* 20 mfflMWL 
TPHA^iailt. fflffi^5:?Lfl 0.45^ m(Z)^>'^^>7Y;b^--e2iiML 

. JKtCtfeISt<Z)#- £ ©IK ttl^^bT PHA5: 14mg#£ 0 
[0121] 

tl^PHAii, NMRJ;U3-t: Kn^^-4-(4-7;i/tnft7i / ^ i/) S&g$ 
©€77-1-7 h £ 18.7mol%-g-t;ri:^t3^ofeo 
[0 12 2] 
[HflSM 1 5 ] 

jtflJ h > 0.5%, FTPxBA 0.1% t. JkiSZlM 9 i&f& 200mUC, i/=u~ 
F^t^-fn'Jr^f-YNZtt^SlL, 30°C, 125 *hU->7 /ftVMWLm 

[0123] 

3©^fg!^^U>y N £ 20mL^7 □ n*;i/AfCMU 60-C7? 20 B#fig^f#L 
TPHA?:ttailt 0 Jt&mM£?L^ 0.45/* mtf)/ yrf*y > 7 -T:mi&L 

, 35£ifcJB©#&®JKlyTH2tt«LTPHA& 6 mgH^ 0 
[0124] 

*#e>JifcPHAW:, mffiM2 t^^fft'NMRM^^ofe^, 
*l£PHA&, NMRj:'J3-hl K n ^>-4 -( 4 □ f-;f 7 a: 7 3f 
(D€7 ^ b£ 44.6mol%^-&- htf^fro £ 0 

[0125] 
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mmm 1 e ] 

^ftx^rX 0.5%, FTPxBA 0. 1% £ fc^frM 9 igifi 200mUC, */n-K 
• f 3'J7^ • YN 2**£:*figU 30°C, 125 X h n - ^ /ftVMWL&m 

[0126] 

^©aMgttfl^Uy h £ 20mL? D n*;i/AlC$g?§U 60°Ce 20B£figjiJ$L 
TPHA$:ttaiLfe 0 »m?££?Lg 0.45 /t mCD* > 7 -i )l* -XMM L 

, 55tCtfcJR©*SrHfiRLTJC^ffi«ftLTPHAS: 10mg#fc. 
[0127] 

*l£ P H Ai£, NMR «fc »J 3 -H -(4-7Mnft7x7 ^rS/)BJS? 

h£ 56.8mol%#t?3i:#;bfrofc. 
[0 12 8] 
[HSfeM l 7 ] 

n-y 0.1%, FTPxBA 0.1%i:S:ttfM9®«I 200mLC, S/a-K 

m-fn'J7^- YN2ffiOTU 30°C, 125X hn-*/#T*JS!li&aiL 

[0129] 

z.a>mifg&M*]/y h £ 20mL^nn^;i/Ai;iIl, 6or:T* 20I$|SU*#U 

TPHA^iffiLfc ttm^£7Lf£ 0.45^4 m(D^>^^> 7 >f -T'&i© L 

, 3etC*IR©*S:iaJR0TJCffi?g«iUTPHAS: 38mg*#£„ 
[0 13 0] 

tlfe P H Ate, NMRi'J 3-t: Kn 3f S/-4 -(4-7;i/tnft7i; 3r :>)B&^ 
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[0131] 

mmm 1 s ] 

n-;fr?#>gft 0.1%, F T PxB A QA%ti £-^&M 9 200mUC, V a - 

h'ft^-fn'J?^ -YN2«SiiU 30°C, 125X h n-^/^-T-Ss^i^* 
Lfc Q 48B#53iL S§ft£jl4>#8£lc J: »J EUKU * y -;WCT-£Sfc# IT 

[0 13 2] 

HS: 20mL? n n tf^AJClRJBU 60°C"e 20l$|§Uft# i U 
T P HA5:|ffiLt. 0.45 # m<7) ;* > ^ > 7 ;i/ # - 7?ftti® b 

, JSlCtfcJR©#&0jRLTK£ffc«LTPHA& 34mg^£ 0 
[0133] 

tlfcPHAli, NMRiU3-t h*n^i/-4-(4-7;btDft7i;dfi/)ii( 
[0134] 

-tt«M4/Sf#««M*3ttJf#e»*Lfe3KU 7-03 HTPxB3->y htf)mol% 
[0 13 5] 
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[351 1] 



% 1 1 











3HTPkB 










~L '^.•vl -mnK/fi 
— XI LLlxJL /C 




720 


320 


44 4 


79.5 


'MM&l 9 


435 


20 


4.6 


78.9 


5I5S^J 10 


390 


30 


7.7 


73.4 


^Jfe0iJ 11 


920 


350 


38 0 


65.7 


^Jktf) 12 


470 


30 


6.4 


53.7 


^iSff'J 13 


405 


35 


7.4 


35.8 




785 


90 


11.5 


18.7 


15 


575 


30 


5.2 


44.6 


%nm i6 


710 


50 


7.0 


56.8 


«fe<?'l 17 


410 


190 


46.3 


5.2 


HlKfiSI 18 


400 


170 


42.5 


6.0 



[0136] 
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